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Art Unit: 2862 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-7, 9-13, and 15-19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Doyle et al. (Doyle) (WO 00/77480 A2). 

As to Claim 1, 

Doyle discloses first and second members which are moveable relative to each 
other along a measurement path, the first member including an excitation winding and 
the second member including first and second resonators spaced apart along the 
measurement path ((Figure 1b) and (Page 20, Lines 7-29)), an excitation signal 
generator operable to generate an excitation signal and to appfy the excitation signal to 
the excitation winding to induce a first resonant signal in the first resonator and a 
second resonant signal in the second resonator ((Page 11, Lines 1-16) and (Page 20, 
Lines 7-29)), an analyzer operable to analyze the first and second resonant signals to 
determine a value representative of the relative position along the measurement path of 
the first and second members ((Page 11, Lines 1-31) and (Page 20, Lines 7-29) and 
(Figure 2b)), wherein the excitation winding and the first resonator have a first 
electromagnetic coupling which varies with the relative position along the measurement 
path of the first and second resonator members in accordance with a first function, and 
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the excitation winding and the second resonator have a second electromagnetic 
coupling which varies with the relative position in accordance with a second function 
different from the first function ((Page 1 1 , Lines 1-31) and (Page 20, Lines 7-29) and 
(Figure 2b)), and wherein the first resonator is operable to introduce a first phase shift 
into the first resonator signal and the second resonator is operable to introduce a 
second phase shift, which is different from the first phase shift, into the second resonant 
signal ((Page 11, Lines 1-31) and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) 
and (Figures 1b, 2a, 2b, and 3) and (Page 14, Lines 1-4)). 
As to Claim 2, 

Doyle discloses the analyzer includes a sensor winding electromagnetically 
coupled to the first and second resonators, wherein in response to the excitation signal 
being applied to the excitation winding, there is generated in the sensor winding an 
electric signal corresponding to a combination of the first and second resonant signals 
weighted in accordance with the relative position of the first and second members along 
the measurement path, and a signal processor operable to process the electric signal 
generated in the sensor winding to determine a value representative of the relative 
position along the measurement path of the first and second members ((Page 1 1 , Lines 
1-31) and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) and (Figures 1b, 2a, 2b, 
and 3) and (Page 14, Lines 1-4)). 

As to Claim 3, 

Doyle discloses the excitation winding and the first and second resonators are 
arranged so that the first and second functions vary sinusoidally with position with the 



Application/Control Number: 1 0/531 ,499 Page 4 

Art Unit: 2862 

same period but are out of phase with each other ((Page 11, Lines 1-31) and (Page 20, 
Lines 7-29) and (Page 13, Lines 16-31) and (Figures 1b, 2a, 2b, and 3) and (Page 14, 
Lines 1-4)). 

As to Claim 4, 

Doyle discloses the first and second functions are one quarter of a cycle out of 
phase with each other (Page 20, Lines 17-19). 
As to Claim 5, 

Doyle discloses the first resonator exhibits resonance in response to a first range 
of frequencies about a first resonant frequency and the second resonator exhibits 
resonance in response to a second range of frequencies about a second resonant 
frequency which is different from the first resonant frequency, the first and second 
ranges overlapping, wherein the excitation generator is operable to generate an 
excitation signal having a frequency component which induces the first and second 
resonant signals in the first and second resonators respectively (Page 20, Lines 7-29). 

As to Claim 6, 

Doyle discloses wherein the first phase shift is different from the second phase 
shift by one quarter of a cycle (Page 20, Lines 17-19). 
As to Claim 7, 

Doyle discloses the analyzer is operable to measure a phase of a signal formed 
by weighted combination of the first and second resonant signals ((Page 11, Lines 1-31) 
and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) and (Figures 1b, 2a, 2b, and 3) 
and (Page 14, Lines 1-4)). 
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As to Claim 9, 

Doyle discloses the first and second members are relatively movable along a 
rectilinear direction ((Page 11, Lines 1-31) and (Page 20, Lines 7-29) and (Page 13, 
Lines 16-31) and (Figures 1b, 2a, 2b, and 3) and (Page 14, Lines 1-4)). 

As to Claim 10, 

Doyle discloses the excitation winding is formed by a conductive track on a 
planar substrate (Claim 34). 
As to Claim 11, 

Doyle discloses the planar substrate is a printed circuit board ((Page 11, Lines 1- 
31) and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) and (Figures 1b, 2a, 2b, and 
3) and (Page 14, Lines 1-4)). 

As to Claim 12, 

Doyle discloses the excitation winding effectively includes a plurality of loops 
arranged so that current flowing through the excitation winding flows around at least one 
of the loops in an opposite direction to at least one other of the loops ((Page 1 1 , Lines 
1-31) and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) and (Figures 1b, 2a, 2b, 
and 3) and (Page 14, Lines 1-4)). 

As to Claim 13, 

Doyle discloses at least one of the first and second resonators includes a passive 
resonant circuit ((Page 11, Lines 1-31) and (Page 20, Lines 7-29) and (Page 13, Lines 
16-31) and (Figures 1b, 2a, 2b, and 3) and (Page 14, Lines 1-4)). 

As to Claim 15, 
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Doyle discloses the first and second resonators include respective conductive 
tracks formed on a planar substrate ((Page 11, Lines 1-31) and (Page 20, Lines 7-29) 
and (Page 13, Lines 16-31) and (Figures 1b, 2a, 2b, and 3) and (Page 14, Lines 1-4) 
and (Claim 34)). 

As to Claim 16, 

Doyle discloses the planar substrate is a printed circuit board ((Page 1 1 , Lines 1- 
31) and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) and (Figures 1b, 2a, 2b, and 
3) and (Page 14, Lines 1-4) and (Claim 34)). 

As to Claim 17, 

Doyle discloses the sensor winding is formed by a conductive track on a planar 
substrate ((Page 11, Lines 1-31) and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) 
and (Figures 1b, 2a, 2b, and 3) and (Page 14, Lines 1-4) and (Claim 34)). 

As to Claim 18, 

Doyle discloses the sensor winding is formed on a printed circuit board ((Page 
11, Lines 1-31) and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) and (Figures 1b, 
2a, 2b, and 3) and (Page 14, Lines 1-4) and (Claim 34)). 

As to Claim 19, 

Doyle discloses the sensor winding is formed in a single loop ((Page 1 1 , Lines 1- 
31) and (Page 20, Lines 7-29) and (Page 13, Lines 16-31) and (Figures 1b, 2a, 2b, and 
3) and (Page 14, Lines 1-4)). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Doyle et 
al. (Doyle) (WO 00/77480 A2). 

Doyle does not explicitly disclose the excitation signal includes a sinusoidal 
component at 1 MHz. 

However, the Examiner notes that Doyle does disclose that the signal generator 
(80) generates an alternating excitation voltage having a fundamental frequency fO 
(Page 13, Lines 6-8), and it would therefore be obvious to utilize any frequency, 
including 1MHz, so long as the frequency is matched to the resonant frequency of the 
resonant circuit (note lines 6-9, page 1 3). 
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6. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Doyle et 
al. (Doyle) (WO 00/77480 A2) in view of Teodorescu (5,986,549). 

Doyle does not disclose at least one of the first and second resonators includes 
an amplifier for amplifying the power of a signal induced in the resonator. 

Teodorescu discloses the use of an amplifier with a resonant sensor (Column 2, 
Lines 60-63). 

It would have been obvious to a person of ordinary skill in the art to modify Doyle 
to include at least one of the first and second resonators includes an amplifier for 
amplifying the power of a signal induced in the resonator given the above disclosure 
and teaching of Teodorescu in order to advantageously increase the signal to noise 
ratio of the resonant circuit. 

Allowable Subject Matter 

7. Claim 8 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

8. The following is an examiner's statement of reasons for allowance: 
As to Claim 8, 

The primary reason for the allowance of claim 8 is the inclusion of to mix the 
second signal with the signal formed by the a weighted combination of the first and 
second resonant signals to generate a third signal having a frequency component equal 
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to the difference between the frequency of the excitation signal and that of the second 
signal, and to determine the value from the phase of the third signal. It is these features 
found in the claim, as they are claimed in the combination that has not been found, 
taught or suggested by the prior art of record, which makes this claim allowable over the 
prior art. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Schindler whose telephone number is (571) 272- 
2112. The examiner can normally be reached on M-F (8:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571) 272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571-272-1 000. / 




David Schindler 
Examiner 
Art Unit 2862 
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